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Prevalence and Risk Factor of Erosive Esophagitis Observed in 
Korean National Cancer Screening Program
Prevalence of erosive esophagitis (EE) has been increasing in Korea. The purpose of this 
study was to estimate prevalence of EE among low socioeconomic population in Korea and 
to investigate risk factors for EE. We reviewed the medical records of 7,278 subjects who 
were examined by upper endoscopy in the Korean National Cancer Screening Program at 
Chung-Ang University Yong-san Hospital from March 2003 to March 2008. The study 
population included subjects ≥ 40 yr of age who were Medicaid recipients and beneficiaries 
in the National Health Insurance Corporation. Multivariate analysis was used to determine 
risk factors for EE. Prevalence of EE was 6.7% (486 /7,278). According to the LA 
classification system, LA-A in 344 subjects, LA-B in 135 subjects, and LA-C and D in 7 
subjects. In multivariate analysis, age ≥ 60 yr, male sex, BMI ≥ 25, current smoking, 
alcohol consumption, fasting glucose level ≥ 126 mg/dL, and endoscopic hiatal hernia 
were significant risk factors for EE. The prevalence of EE in low socioeconomic Korean 
population is similar to that in personal annual medical check-ups. Risk factors for EE 
among them include old age, male sex, BMI ≥ 25, current smoking, alcohol consumption, 
fasting glucose level ≥ 126 mg/dL, and hiatal hernia.
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INTRODUCTION
Gastroesophageal reflux disease (GERD) is a condition that de-
velops when reflux of stomach contents causes troublesome 
symptoms and complications, such as reflux esophagitits, hem-
orrhage, stricture, Barrett’s esophagus, and adenocarcinoma (1). 
According to the Montreal workshop report, reflux esophagitis 
is defined endoscopically by visible breaks in the distal esopha-
geal mucosa (1). In clinical practice, endoscopic esophagitis is 
seen in less than 50% of patients with typical GERD symptoms 
(2). Several recent endoscope-based studies have suggested that 
overall prevalence of reflux esophagitis in Western Europe and 
North America was around 10%-20% (3, 4). In contrast, GERD 
has traditionally been considered less common in Asia (5-7). 
However, more recent studies suggest that prevalence of GERD 
in Asia is increasing (3, 8). In Japan, the overall prevalence of re-
flux esophagitis among the adult population is roughly 10%-15% 
(9). Incidence of erosive esophagitis (EE) is also increasing in the 
Korean population (10-12). For example, prevalence of EE in 
subjects undergoing a routine check up was reported at around 
2% in the early 1990s, and 5% in the late 1990s (4). In 2006, the 
prevalence of EE was found to be 8% (13). Incidence is expected 
to increase, not only due to developments in endoscopic exam-
ination and increasing awareness of the condition, but also be-
cause of changes in preference to a more westernized diet and 
lifestyle (4).
  Up to now, many epidemiologic studies of EE, particularly 
those from Korea, have had a potential limitation, in that most 
did not fully represent population-based results. Subjects who 
attended personal annual medical check-ups had a higher in-
come and higher educational level than average population (14, 
15). Thus, the chance of selection bias exists.
  Therefore, we attempted to estimate the prevalence of EE in 
Koreans, including those of low socio-economic status. Actually, 
the study population included subjects ≥ 40 yr of age who were 
Medicaid recipients and beneficiaries in the National Health 
Insurance Corporation. In addition, we attempted to investigate 
risk factors for EE among them.
MATERIALS AND METHODS
Subjects 
The present study was conducted by medical record review. A 
total of 7,278 subjects underwent upper endoscopy as a part of 
National Cancer Screening Program at Chung-Ang University 
Yongsan Hospital in Korea during the 5-yr period from March 
2003 to March 2008. The study population was comprised of 
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beneficiaries of the National Health Insurance Corporation. In-
formation on age, gender, current smoking status, and alcohol 
consumption habits were all collected from a standardized ques-
tionnaire based on medical check-up results from the National 
Health Insurance Corporation. Height and body weight were 
measured for each subject. Blood was drawn, and fasting glu-
cose and total cholesterol were measured. 
Esophagoduodenoscopy
Esophagoduodenoscopy (EGDs) were performed by 4 well-
trained gastroenterologists with at least 5 yr of endoscopy expe-
rience using a flexible endoscope (Q260 or Q240, Olympus Op-
tical Co., Tokyo, Japan), providing pharyngeal anesthesia with 
2% xylocaine spray. Severities of EE were defined based on en-
doscopic findings according to the LA classification from grade 
A to D. Endoscopically suspected esophageal metaplasia (ESEM) 
was defined as an endoscopic abnormality suggestive of Barrett’s 
esophagus, which indicated a tongue-like extension of salmon-
colored mucosa from the esophagogastric junction (EGJ; de-
fined as the point where the proximal end of the gastric folds 
meet the tubular esophagus) (10). Hiatal hernia (HH) was de-
fined as present when the distance from the proximal end of 
the gastric folds to the diaphragm was greater than 1 cm (16). 
Endoscopic findings, such as gastric ulcer, duodenal ulcer, ESEM, 
and HH, as well as esophageal erosion were assessed.
Variables 
The following variables were included: age and sex, blood pres-
sure, body mass index (BMI), fasting glucose, total cholesterol, 
current smoking status, and alcohol consumption habits (≥ 80 
g/day). BMI was classified according to World Health Organi-
zation BMI criteria as normal (< 23 kg/m
2), overweight (23-24.9 
kg/m
2), and obese (≥ 25 kg/m
2). The categorized cut-off value of 
blood pressure, fasting glucose, and total cholesterol was 140/90 
mmHg, 126 and 200 mg/dL, respectively. 
Statistical analysis
Statistical analyses in this study were conducted using the SPSS 
version 12.0 software package (SPSS, Chicago, IL, USA). Statisti-
cal analysis was performed using the chi-square test for compar-
ison of discrete variables, and the t-test was used for compari-
son of continuous variables. Continuous variables measured in 
this study are expressed as the mean ± SD. Multivariate analysis 
was performed using logistic regression. To examine the risks of 
potential confounders for erosive esophagitis, multivariate mod-
els included adjustment for age, sex, BMI ≥ 25, current smoking, 
alcohol consumption, fasting glucose (≥ 126 mg/dL), ESEM, and 
HH. The odds ratio (OR) and 95% confidence interval (95% CI) 
are given for each variable. A two-tailed P value < 0.05 was con-
sidered statistically significant. 
Ethics statement
The study was approved by the institutional review board of the 
Chung-Ang University Medical Center in Korea (Chung-Ang 
research number 2008-059-11). Informed consent was waived 
by the board.
RESULTS
Characteristics of the subjects
Among a total of 7,278 subjects, 486 subjects were found to have 
erosive esophagitis, and the overall prevalence was 6.7%. Most 
of these showed a mild grade of EE, 71% of whom presented 
with grade A, followed by 28% with grade B, and 1% with grades 
C and D. 
Clinical features of subjects with and without EE
Demographics between subjects with and without EE are sum-
marized in Table 1. Mean age of subjects with EE was 60 yr, com-
pared with 57 yr in those without EE (P < 0.01). When age group 
was stratified by 40-49, 50-59, 60-69, and ≥ 70 yr old, prevalence 
of EE ranged from 5.1% to 9.3%. Male sex was predominant in 
subjects with EE compared to those without EE (P < 0.01). Prev-
alence of EE in males was 10.9%, and prevalence of EE in females 
was only 3.5%. BMI was not significantly different between sub-
jects with and without EE (P = 0.75); however, the percentage of 
BMI ≥ 25 was found to be higher in subjects with EE than in those 
without EE (P < 0.01). Current smoking and alcohol consump-
tion were significantly higher in subjects with EE than those with-
out EE (P < 0.01, respectively). However, fasting glucose was not 
significantly different between the two groups (P = 0.15).
Endoscopic findings of subjects with and without EE
Endoscopic findings were compared between the two groups 
(Fig. 1). Prevalence of gastric ulcer and duodenal ulcer was not 
significantly different between the two groups. However, preva-
lence of ESEM and HH was significantly higher in subjects with 
EE than in those without EE.
Table 1. Clinical characteristics of the subjects
Parameters Subjects with EE Subjects without EE P value
Number of subjects 486 6,332
Age (yr) 59.5 ± 9.5    57.4 ± 9.1 < 0.01
Male (%) 341 (70.2) 2,496 (39.4) < 0.01
BMI (kg/m
2) 24.8 ± 2.9      25.9 ± 68.9 0.75
BMI ≥ 25 (%)  47.4 33.5 < 0.01
SBP (mmHg) 135.1 ± 17.2    129.6 ± 16.1 < 0.01
DBP (mmHg)   78.1 ± 14.7      74.8 ± 16.2 < 0.01
Fasting glucose (mg/dL)   91.2 ± 41.2      88.8 ± 42.0 0.15
Total cholesterol (mg/dL) 163.8 ± 73.9 172.6 ± 67 < 0.01
Current smoking (%) 25.7 11.8 < 0.01
Alcohol consumption (%) 42.6 23.6 < 0.01
EE, erosive esophagitis; BMI, body mass index; SBP, systolic blood pressure; DBP, 
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Risk factors for EE
Risk factors for EE are analyzed and summarized in Table 2. Ac-
cording to univariate analysis, age ≥ 60 yr, male sex, BMI ≥ 25, cur-
rent smoking, alcohol consumption, fasting glucose level ≥ 126 
mg/dL, ESEM, and HH were significant risk factors. In multi-
variate analysis, however, old age, male sex, BMI ≥ 25, current 
smoking, alcohol consumption, fasting glucose level ≥ 126 mg/
dL, and HH were significant risk factors. ESEM was not shown 
to be a significant risk factor in EE.
DISCUSSION
In Korea, it is generally accepted that the nationwide prevalence 
of reflux esophagitis is lower than that in Western countries. 
However, recent studies have shown an increasing trend in the 
number of patients with reflux esophagitis (17, 18). In addition, 
EE is increasing in Asia (14). For example, it has increased from 
3% in the late 1970s to 10%-15% in the late 1990s, as reported by 
a Japanese study of upper gastrointestinal endoscopies (19). In 
addition, it has increased from 3% in the early 1990s to 13% in 
2000-2001, based on a Malaysian study (20). A recent large-scaled 
nationwide multicenter Korean study revealed that prevalence 
of EE in healthy subjects who had routine check-ups was 7.9% 
in Korea (n = 25,536) (13). In this study, endoscopic examina-
tion indicated that the overall prevalence of EE in Korean Med-
icaid recipients and beneficiaries over the age of 40 yr was 6.7%.
  The Korean National Cancer Screening Program (NCSP) was 
initiated in 1999 for the purpose of reducing cancer-related mor-
tality through early detection of most common cancers in Kore-
ans through mass screening programs (21). The target five most 
common cancers, which are among the leading causes of death 
in Korea, include stomach cancer, breast cancer, cervical cancer, 
liver cancer, and colon cancer. In particular, the Korean govern-
ment offers this cancer screening program for free to the gener-
al population who are over the age of 40 yr, including beneficia-
ries in the National Health Insurance Corporation, which is a 
kind of social security health system in Korea, as well as Medic-
aid recipients who are low income members of the Korean pop-
ulation (22).
  Most epidemiologic studies on EE, particularly those from 
Korea, have not shown population-based results. Thus, the pres-
ent study could be representative of the general Korean popula-
tion who are over the age of 40 yr.
  Although we did not evaluate the grade of minimal change in 
erosive esophagitis due to its flaw of low interobserver agree-
ment, endoscopic evaluation showed that most of the subjects 
had mild grade EE with grade A. Mild degree of EE in this study 
might explain the lower prevalence of EE in Korea compared 
with other Asian countries, such as Japan (5). This difference 
among countries is observed in the distribution based on the 
LA classification of EE. In Korea, LA-A accounted for 71%, LA-B 
28%, and LA-C plus LA-D 1% in this study, which differs from 
LA-C plus LA-D of 12% reported in Japan (23) and LA-C plus 
LA-D of 20% reported in Malaysia (20). These differences regard-
ing prevalence and severity of EE in Asian populations are not 
easily explained, but may be a result of genetic background, diet, 
or Helicobacter pylori infection status (14).
Table 2. Risk factors of erosive esophagitis
Factors
Subject with  
EE (%) 
(n = 486)
Subjects  
without EE (%) 
(n = 6,332)
Univariate analysis Multivariate analysis
  OR 95% CI P value  OR 95% CI P value
Age (≥ 60 yr) 35.8 28.4   1.65 1.27-2.13 < 0.001   1.45 1.06-1.99 0.02
Sex (male) 70.2 39.4   3.61 2.96-4.42 < 0.001 2.7 2.07-3.53 < 0.001
BP (≥ 140/90 mmHg) 62.5 47.7   1.74 1.41-2.15 < 0.001   1.26 0.96-1.66 0.085
Total cholesterol (≥ 200 mg/dL) 31.7 35.6   0.84 0.68-1.02 0.085   0.91 0.70-1.18 0.481
BMI ≥ 25  47.4 33.5   1.98 1.56-2.51 < 0.001   1.42 1.09-1.85 0.01
Current smoking 25.7 11.8   2.59 2.04-3.27 < 0.001   1.54 1.17-2.04 0.002
Alcohol consumption 42.6 23.6 2.4 1.95-2.94 < 0.001   1.34 1.04-1.72 0.02
Fasting glucose (≥ 126 mg/dL) 14.4   6.4   2.45 1.83-3.29 < 0.001   1.82 1.32-2.52 < 0.001
ESEM   3.7   1.8   2.06 1.24-3.41 0.004   1.13 1.00-1.42 0.05
HH 15.6   1.9   9.76 7.20-13.2 < 0.001 7.5   5.32-10.77 < 0.001
EE, erosive esophagitis; BP, blood pressure; BMI, body mass index; ESEM, endoscopically suspected esophageal metaplasia; HH, hiatal hernia.
Fig. 1. Endoscopic findings between subjects with and without erosive esophagitis 
(EE). Endoscopic findings were compared between the two groups. Prevalence of 
gastric ulcer (GU) and duodenal ulcer (DU) were not significantly different between 
the two groups. However, prevalence of endoscopically suspected esophageal meta-
plasia (ESEM) and hiatal hernia (HH) were significantly higher in subjects with EE than 
in those without.
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  In this study, we divided the subjects into two groups accord-
ing to the presence of EE on upper endoscopy. Clinical features 
and endoscopic findings between the two groups were compared.
  Based on several results from Asian studies, probable risk fac-
tors are presumed to be related to EE; age ≥ 60 yr old, male gen-
der, obesity, especially BMI ≥ 25, H. pylori eradication history, 
smoking, alcohol consumption, and endoscopic findings of HH 
are shown to be significant risk factors (13, 24). In accordance 
with previous reports, this study revealed that old age, male sex, 
BMI ≥ 25, current smoking, alcohol consumption, fasting glu-
cose level ≥ 126 mg/dL, and hiatal hernia were significant risk 
factors for EE. ESEM was not proven to be a significant risk fac-
tor in EE, although it was predominant in subjects with EE in 
comparison to those without EE.
  Interestingly, a recent report from Korea suggests that EE 
might represent the disease spectrum of the metabolic syndrome 
showing significant relationship of EE to obesity, low HDL cho-
lesterol, high triglyceride, high blood pressure, and elevated fast-
ing glucose (4). In this study, BMI was not significantly different 
between subjects with EE and those without EE; however, the 
percentage of BMI ≥ 25 was found to be higher in subjects with 
EE than in those without EE. This suggests that obesity, one of 
the components of metabolic syndrome, is associated with EE.
  With regard to endoscopic evaluation of EE, HH could be an 
important clue to diagnosis of GERD and it also implies possi-
ble progression to EE. Although this study did not ascertain the 
significance of ESEM in diagnosis of EE, ESEM may remain as 
an important endoscopic finding in Barrett’s esophagus, one of 
the complications of EE. There was some limitation in this study. 
Because our study was a retrospective study, GERD-related symp-
toms, such as heartburn and acid regurgitation, were not inves-
tigated. Furthermore, lack of information on H. pylori eradica-
tion history failed to elucidate the relationship between H. py-
lori infection and EE.
  In conclusion, the prevalence of EE was 6.7% in low socioeco-
nomic Korean population, and it is close to that of recent reports 
in healthy individuals who voluntarily underwent personal an-
nual medical check-ups. Risk factors for EE among them include 
old age, male sex, BMI ≥ 25, current smoking, alcohol consump-
tion, fasting glucose level ≥ 126 mg/dL, and HH. 
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